Modern Homo sapiens are anthropologically divided to three major racial groups: Mongoloid, Caucasoid and Negroid. The important anatomical characteristics for racial diagnosis were connected with the form of the face (Brace and Montague, 1965) . It was well known that the Mongoloid face was characterized by flatness and malar protrusion (Woo and Morant, 1934; Oschinsky, 1962; Yamaguchi, 1973; Dodo, 1986; Ishida, 1992) . Malar bones are usually regarded as the most important element which characterize a Mongoloid face. On the other hand, Ducros (1965) noticed the size and shape of the maxillary bones which form the medial base of the mid-face. She found that the middle facial breadth, which related to maxillary bone form, was generally greater than the internal orbital facial breadth in Asian Mongoloid crania, and thus described that the relation between the two breadths was useful as an effective and simple racial criterion to discriminate this group from European and African crania. Ogata and Honma (1966) also briefly reported the same relationship among several Mongoloid cranial series in an oral presentation.
We studied the two facial breadths and their dimensional relationship in several Mongoloid cranial series including the native Peruvians and East Asians. Furthermore, we discussed the significance of this relationship as a criterion for racial diagnosis.
Materials and Methods
Peruvian materials comprised 155 males and 95 female adult crania excavated from the Huaca, Chancay and Makat Tampu sites which date back to the late Classic period, ca 1,000 A.D. to ca 1,500 A.D.. East Asian materials consisted of 343 male and 196 female adult crania from the Neolithic Jomon period, the protohistoric Kofun period, the Medieval to early modern period, the modern periods of Japan, Ainu, Korea and China (Table 1) .
The internal orbital facial breadth (BIFMO: bifrontomalaria orbitalia breadth) and the middle facial breadth (BIZM: bi-zygomaxillaria breadth)
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Dr. Katsutomo Kato. Department Physical Therapy, The School of Allied Medical Sciences, Nagasaki University 1-7-1, Sakamoto-machi Nagasaki, 852, Japan. were measured according to Martin and Saller (1957) and the index (BIZM/BIFMO x 100) was calculated ( Fig. 1) . To examinethe individual variation of the dimensional relationship between the two breadths in and among each population, the crania were classified into three types as follows: BIFMO < BIZM, BIFMO = BIZM, BIFMO > BIZM. The statistical procedures used were the T-test, x2 test and a two-factor factorial analysis Artificially deformed cranial vaults were found in more than 50% of the Chancay sample (Kato et al., 1992) . The preliminary examination showed little influence upon the breadths if the cranium was deformed. Therefore, all crania were applied to this study regardless of deformation.
The dimension of the two facial breadths as published by Woo and Morant (1934) on world skeletal samples, in addition to Ducros (1965) , were quoted as data for a further comparative discussion on racial diagnosis. Table 2 shows the mean values of the Peruvian and East Asian cranial series. In both the dimensions and indices of the breadths, every male mean value was greater than every corresponding female mean value. The indices were invariably over 100 regardless of sex or series. Two-factor factorial analysis of variance indicated that there were differences in the mean values between sexes and among series. In particular, a large inter-series variation was shown in the Asian population. The corresponding mean values in both sexes had tendency to raise and fall together. As for the indices, the Huaca, Jomon, modern Japanese and Ainu series showed relatively small values, and the Chancay, Kofun, Korean and Chinese series showed relatively large values. The Kofun value was much larger than the other series of Japan, and it was closer to the Korean and Chinese value. The Peruvian series were within the range of variation of the East Asian series. Fig. 2 shows a scatter diagram of each racial series between BIZM and BIFMO. A slanting boundary line indicates BIZM = BIFMO. The Peruvian and Asian series were scattered widely in the right-hand corner of the diagram, and the European and African series quoted (Ducros, 1965) were concentrated in the left-hand corner. The Peruvian series were completely included in the scatter range of the Asian series in both sexes. The Jomon and Ainu series were separated from the other East Asians. Also, it was noted that the Kofun series showed a distinct distribution. Table 3 shows the frequency of facial types classified by the dimensional relationship between BIFMO and BIZM. As for the incidence of the BIFMO > BIZM type, females tended to have higher incidence than males. This fact supported the larger male index, as shown in Table 2 . The incidences of the BIFMO < BIZM type, in the Jomon, Ainu and modern Japanese, were significantly lower than those in the Kofun, Korean and Chinese. x2 test indicated that the inter-series variation of the type frequency in the East Asians was greater than thatinthe Peruvians. This was possibly associated with greater differences of the period and regional environments in the East Asian series used in this study.
Results

Discussion
The characteristics considered of greatest importance for racial diagnosis have been connected with face form, despite the complexities and unknowns which surround its genetic background (Brace and Montagu, 1965) . malar protrusion have been quantitatively studied as diagnostic features of the Mongoloid people (Oschinsky, 1962; Yamaguchi, 1973; Dodo, 1986; Ishida, 1992) . It has been generally understood that such morphological features of the Mongoloid face mainly attributes to the size and shape of the malar bone forming the mid-facial region. Some anthropologists investigated the malar bone morphology for a racial diagnosis (Hasebe, 1913; Woo, 1937; Oonishi, 1940; Maruyama, 1976 ). According to a description by Ducros (1965) , Topinard (1885) suggested that the maxillary bone was important in forming the mid-face, as much as the malar bone. Therefore, Ducros discussed the dimensional relationship between the middle facial breadth that corresponded to the horizontal width of the bilateral maxillary bones, and the internal orbital facial breadth in several different racial series. Consequently, she found that the former breadth was generally greater than the latter in the case of the Asian Mongoloid series, but not in the cases of the European Caucasoids and African Negroids. The results of the present paper supported the findings by Ducros (1965 Ducros ( , 1967 and confirmed that BIZM was invariably greater than BIFMO in the Peruvian and East Asian series, but was clearly differentfrom several European and African populations (Table 2 and Fig. 2) . Each mean value of the Peruvian series was within the variation range of the Asians.
For further discussion, scatter diagrams of both sexes between BIFMO and BIZM ( Fig. 3 and Fig.  4 ) of the world racial series were presented and added to the corresponding data from Woo and Morant (Appendix Table 1 and 2). The Asian population was principally divided into two groups: Asian-1, which were the East and South East Asian Mongoloids, and Asian-2 which corresponded with the Indo-Afghans and were relatives of the Europeans. The native American and Asian-1 series were distributed within the right-hand corner of the boundary line, whereas almost all of the Asian-2 series were on the opposite corner. European and African series were widely distributed in the lefthand corner except for a few Nubians and Egyptians. Although the Oceanian people shared a common origin with the East and South East Asian modern peoples (Pietrusewsky et al, 1992) , their scatter pattern was similar to that of the European and African series. The evidence from the facial morphology of fossil and extant Asian hominids suggested that certain facial characteristics, especially facial flatness and malar protrusion united early Asian Homo erectus and extant East Asian populations. This view is one of the factors supporting the regional continuity theory in Asia (Pope, 1992) . The native Americans are generally accepted to be descendants of the ancestral Mongoloid that came from Asia across the Bering land bridges, which connected the Asia and American during the Pleistocene glaciation (Laughlin and Wolf, 1979; Ossenberg, 1992). According to a dental morphological study by Turner (1986) , American Indians must have come from the north China Sinodont people about 20,000 years ago. According to Ishida (1992) , who studies facial flatness in circum-Pacific populations, the face of the American Indians such as the Chicama Peruvian and Ontario Iroquois series were similar to those of Europeans. Concerning the zygomaxillary facial flatness measurements, however, their chord or breadth value was relatively large and was similar to that of the other Mongoloid series. The present results seemed to demonstrate that since the appearance of early Homo erectus in Asia, a relatively large BIZM has been maintained, in varying degrees, as a morphological feature common to all Asian and American Mongoloids regardless of time and space.
The relationship between BIFMO and BIZM was consistent in the Mongoloid series, except the case of the Oceanians. It was, therefore, of great value as a simple racial criterion to distinguish Mongoloids.
BIZti(mm) However, the great individual variation of the dimensional relationship between BIFMO and BIZM cannot be ignored (Table 3) . As for the incidences of BIFMO > BIZM type equal to a nonMongoloid feature, the large populations in the Mongoloid series such as the Huaca, Makat Tampu, Jomon, modern Japanese and Ainu series showed relatively high rates. In the case of individual discrimination, therefore, the relationship between BIFMO and BIZM was not useful as a diagnostic criterion. A shadowing indicates that the index is greater than 100.
